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tf^L £t COMPAGNIB FRANCA1SB 

DBS PBTROLES. m French corporate body, 
of 5 rue Mlcixftl-Ange, Paris 16 emi, 
France, do hereby declare the invention, 
for which we pray that a patent 
may be granted to us, and the 
method by which it Is to be performed, 
to be particularly described j* and by the 
following statement:— 

Tha present invention U concerned with 
exploratory drflbna and in particular to the 
protection of a drilled bole against caving 
m and ingress of water. 

Known methods, in spite of die pr oareaa 
achieved, all have the common charac- 
teristic of protecting the drilled hole against 
caving in of the strata pused through by 
men» of tube* which are sent down « the 
Effing descends. Tnia typo of protection 
^ costly, doe both to the time 
required to place the tubes in position and 
me mandhendlmg involved ana to the cost 
of the tubes used. Is particularly trouble- 
some in the ease where drifflng methods, 
known as rotary drilling methods are em- 
ployed, beoaose of a toes of power, due to 
rubbing of the drilling tool drive shaft 
against the walls of the bore hole, U added 
totte above disadvantage. This loss of 
power may be considerable because this 
shaft may be as much as several miles in 
length Pifftharmore, when the tools require 
changing It o necessary to raise the drive 
*h°£5> which comprises lengths of rod 
screwed one into the other, and unscrew It 
to» increasing the cost price of IhEt^eof 
protection. 

"ftood of bore-hob driGtag called 
nerld rUHnjf achieves a net advamce over 
rotary methods because the drive shaft is 
^"FfV^ m fi^^le armoured hose lor the 
tool driving motor aod the flexible hose can 
be wound up or unwound by means of a 
drum. la addition, the space takaa up by the 
fflttng platform can be reduced in ske. 
However this method does not dispense with 
the need to protect the cxOlednofa using 
steal tubes to prevent caving in of me iCreS. 



Furthermore, it is essential to ensure a 
pari eet seal round the flexible hose so as to 
avoid the considerable danger if an eruption 
occurs. 

According to one aspect of the present 
mverrtiou there is provided a me rood of 
oxpteranwy drilling comprising drilling a 
^f 1 ^?^ ? «**nd IheTrall 

of the drilled hole simultaneously with 
drtUmg of the hole, the tubc^^^g 
wring to of the strata and fngrasTof water. 
According to another aspect of the 
present invention there is provided a 
"P*""* of exploratory drilling ccniprfaiae 
doffing a hole by passing a driEmg tool 
downwardly through the earth, moulding a 
tottna around the watt of thn drdedhole 
simultaneously with tno downward 
movemeut of the driffing tool, to prevent 
cajfagln of the strata and ingress of *ater 
^?SS?J a ^Pf* 0 * 0 * member carried by* 
the drilling tool Is mqpended UteraUy against 
*«m^edmbia^so as topie^refaS^ 
increment between tile eapandable member 
f™_Oio tubing and a force is exerted be- 
tween the stationary eauttudablo member 
and the drilling tool to c^X drfll^ toS 
to progress downwardly. 
. Thu< i «p t*w surface, instead of having a 
large stock of pipes always available, which 
are assembled one to the other as drflSng 
T*ap**e*. it is only necessary to have 
available a stock of mouJHum material 
which are tipped Into approwurteUuntT 
from wHeh jKayero led i n^^SnifDrmS 
cxmneoted with and above the drUfiag tool. 

JX^^^ m L^^* ^SrSm be 
tupported immediately after driflma 

Mmj , inooJded may be rirotoctedfrom Cue 
drilled strata by a sleeve which Is mooted 
below it. This enables the tubing to be ef- 
fretlvely protected during its mcraldina 
process because h is enough to ensurethet 
the liecvo former and drilling tool holder 
w effectively sealed (or tfuTtubtag tenner 
to be protected from the strata ann^aTa 
result, all water ingress. . 
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swh the drilBng depth thus emoting an 
in lection pressure for the resins at former* 
15 and 16 which, b 30 bars higher than that at 
the bottom. Flexible hose* 33 and 34 are 
healed thtrt ensuring that the viscosity erf the 
material la sot lowered* A tsItc 37 enables 
the Introduction, of hardener late a static 
mixer 38 to be stopped. TWe allow* stalks 
mixer 38 to be drained of hardener, m the 
event of a temporary stop la drilling, before 
valve 39, which controls the feed of rale to 
Injection zones 19 or 30, according to 
whether tubing 8 or sleeve 6 is being made, 
is dosed. It will be understood (hat two 
assemblies exist similar to that shown. In 
Figure 6, one for the sleeve 6, the other tor 
the to Hug 8. 

Thus K will be understood mat circuits 5 
end 7, illustrated In Figure 1, each comprise 
two channels, esse tor the resin and the other 
for the hardener, the channel for the latter 
being provided with a valve each as 37 
located on the inlet aide of a static mixer 
such am 38. Likewise, valves such as 39 
control the flow oi each of the resins and 
they are located one in channel 7 near In- 
jection zona 19 and the other In channel 5 
near injection nine 20, . _ 

The advancement of drilling and the 
form tog of tubing 8 and its sleeve 6 are 
carried out as Illustrated dlaganimalicaDy 
la Figures 3 to 5, In Figure 3, tXeevee 11 and 
12 arc tthistratod deflated and inflated 
respectively. Sleeve 11 Is fast whh body 10 
and descends with body 10 as a result of oil 
pressure, in the general circuit 23, exertad 
on piston 40, fast with body 10, under the 
control of control unit 9 (Figure 6). Oil 
entering the top part of cvhader 42 via 
circuital pushes the piston down, sleeve 12 
remaining firmly appued against tubing 8 by 
pre vice* uafUtinn of the sleeve. Thus, as tool 
!T progresses dor m w ai da, body 10 descends 
relative to sleeve 12. Posmera 1 5 and 16 feat 
with body 10 also descend and, during this 
movement, a certain amount of ream it 
extruded in acne 20 to form sleeve 6, the 
re dm gradually polymtnisittg in the regions 
of the heating element 18, whereas resin 
extruded tn zone 19. the flow of which la 
different from the ream used In the making 
of sleeve 6. porymerlsea near heating 
element 17 to form tubing 9. It U of course 



deflated to enable It to lake up a lower 
position as the result of injection of oil Into 
Depart of cylinder 42 located below piston 
40. The automatic inflation of sleeve 11 may 
be ensured by an electrical Impulse from an 
end of stroke atop $8. the unrmlse be*-" 



70 



understood mat the ouandtlea Injected are 
55 in proportion to the downward progress of 
the tool and the thickness of the respective 
sleeve or tubing. For example, the sleeve 6 
may be about 10 mm Chick and the tubing 8 
about SO one thick. The control unit 9 
60 controls the supply of resme. 

The tool continues to advance downwards 
until piston 40 reaches the bottom of 
cylinder 42, Figure 4. This leads to As 
immediate inflation of sleeve 11, Figure 5, 
65 which holds the body 10 while sleeve 12 le 



transmitted by wire 61 to control unit 
Figure 8. As solenoid flap valve control 
circuits which control hydraulic feed to the 
hydraulic circuits are well known, details of 75 
the various circuits ensuring fafmrkm and 
deflation of Che sleeves have not been 
Illustrated. Thus, during a period of time 
which may be very abort, sleeve 12 moves 
down to a lower level so thai when the top of 80 
cylinder 42 is close to piston 40, all that la 
necessary Is to apply oil under pressure once 
again inside sleeve 12 and release the 
pressure Inside sleeve It to return to the 
fr>H<al conditions illustrated in Figure 3. For 85 
this purpose an end of stroke atop 59 may be 
usedwhkh sends a releasing Impulse by 
wire 60 to control unit 9 <Fto urea 1 and 8). In 
Figure 8, then, art to and the oil circuit 23, 
ream supply circuit 5 and 7 and mud circuit 90 
4 coritprlshig a down channel 4a and an up 
channel 46 hi rone Z, Figure 7. 

A high rnessure pump 45 euppUea the oil 
necessary to inflate formers 1 5, 16. shield 22 
and sleeves 11 and 12, A first circuit 43 leads 95 
to controls CIS, C16 and G22 for inflating 
formers 15, 16 and shield 22. In the same 
way a second circuit 44 leads to controls CI 1 
and CI 2 for sleeves II and 12. The assembly 
d drculti 48, 49 and 50 corrfcroilmg controls IX 
OS, 06, and C22, and rfremts 46 and 47 
controlling controls Cll and C12 are placed 
under the control of the general control 51 
for advancing or stopping the forming 
machine and m consequence piston 40, the ICS 
movement of which depend* on the oil led 
via circuit 41. Circuit 41. serving channels 
C42o and C42e controlled by control 
channels 62 and 63 from the general control 
51, enables, via channel C42c, the drill to 110 
advance downwards and the sleeve 6 and 
tubing 8 forming machine to descend 
simultaneously, and enables, via channel 
C42fr. cylinder 42 to descend after deflation 
of sleeve 12. Wiree 61 end 60 trananrdt the 115 
impulses sent out by the end of stroke stops 
58 and 59 to the general control 51 in order 
to control the automatic setting fas motion of 
the Inflating and deflating operations for 
sleeves 11 and 12 via control channels 46 120 
and 47, The mud circuit 4 is also placed 
under the control of controls CE. CF and 
CO for three valves B. F, C (Fie ore 7), these 
controls being placed under the control of 
control unit 51 by channels 64, 65 and 66, 125 
Valves E and F mav be dosed in the event of 
the forming machine being stopped or due 
so detection of a high pressure zone by 
detector 53 coupled to control unit 51 by 
C53. In this uraxtratJonw the none mdudrng 130 
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the tube making machine, sod the inflatable 
sleeves, has been indicated by 0» letter ZL 
• A? c ™ ouI ** D a* hu been imBcated by 
the letter M. As far aj the mud circuit u 
coa^rned, it is seen that it is fed la by 
flexible hoe 3 and returned by channel 4h 

ror rcsbu and hardeners ere placed under 
the control of cantrob C35, C» end C35 
C*36 e» wen ee controls C37 end C'37 
oOTtrollhag jnilvtjB 37 for ft© herdener 
ctocutti and C 39 end C '39 ceetrotHng valves 
39fcr the resins inupty. A channel 54 
connects control unit 51 to controls C35 to 
C 36 thus briaglns the ream flow under a 
control relative to the speed of advance by 
^desired method, channel C53 also 
enabling this flow to be brought under 
control relative to the nreaffnTejrfatmjz at 
the bottom of the dril&g transmitted by 

from the surface by fine T. 

adfirtoote these controls, a dotted fine 
C53 has been illustrated to thaw a special 

*^*^tioB. This dpn3[^ey *rae*as° 3 
f«*?*f™ % .enables the flow of reafos to 
?2 * to HP?i b*«tnig of heating elements 
17 antfifl I efiormers 15 and^6tobe 
switched off, by means c»t connection 56 for 
coptroDnt the closure of the soud circuit 
valves BsadF and by moans of oceumotian 
57 for controlling the Inflation of sleeves 11 
and I 12. wiSrle co^t^^d^the 
machine and proceeding to in text a cement 
plue. 

As these various circuits nan be of any 
form end es they are not part off the in- 
vention insofar as the application of the 
units, which can be obtamed from trade 
sources, is concerned, .it has net been 
deemed necessary to illustrate in detail 
each control, whose structure may take any 
form. The control of resin flow {knits such 
fKyw * *? * rate of Increase of 10%. Thus, 
even It the bore hole passes through an 

In the strata, the increase la ream flow will 
o^lBmdUoe sflglulncrease in sleeve and 
tubing thicknesses m the region of the 
cavern. Again if will be noted liaii sJftough 
such TOveros are nsuatty filled with woterTS 
is always possible to male the sleeve 
feemiM .the roaterisi thereof is selected to 
be able to polymerise In water. As the tuning 

ZJP^^^yj^ "^eve, fte tubing can 
stUj be moulded noxmalry. 

IT drilling must be interrupted, the flow of 
hardener U stopped by means of valves 37 
and the resfa cfeulti are drained of her- 
oencr. if drilling recommences, a atar i W 
made by machining me jaw wmTltx aZ 
bottam >P aH of the tubing a few yarns above 
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the bottom of the drilling. Thui the 
* dl *K tt/deacent, ad 
vances its bead graduafly downwards ia the 
tubhigand cuts a wall me truncated shape 
jmtn meeting up wtth the protecting sleeve. 70 
in J? truncated ihape catting may alter* 
natively be caxrisd out by aborina sleeve. 

being locutS juarabcvTSe 
onllrttg toot Iff a cement plug has been 

hS^J2?S 5? at the bottom 

*7 the clamps on the 
m *hc conventional way. When 
wjmer 15 reaches the point where Che 
E^^fLjP" 110 ? comma*** resin is 80 

Jhei mud, then the controli are set for fho 
mm of hardener and resin. While the 
*" descending and as soon as 
termer le reaches the bottom end of the AS 
JruncMed coon, the controls are set for 
£"*?^<*rf** In this manner^ 

perfect Joint is made between the earlier 
tubing and * new section of tubing, the end 
ofthe new sleeve being h^idbetween two 90 
troncated layers of tubing resin. Thus the 
machine constructed enables a perfect 
tebmg joint to be made after anta- 



ft* sejf-evident that the uVanuoherdenhig 95 

iieeve and tubing can be of any sort 
provided that nWr mechanical properties 
aresuiacient to take the place^W 
^e^o^tuWng. Thus me^ventiim ear 100 
compasaes t** case of forming a tubing B 
withemt maJUng a sleeve 6. ^* 
In edition to the abovc-menUoned 

wito slmtu^neous iormlae of tubing ion- 105 
^^■^ateppmg a«f fee teatSang of 
the downward cdvance, the mecluneeen 
also bo used to make the internal afeeremit 
of tub as even if ffllcd ^ith wato c/tc^aakf 

Hn^ the controls ibr advancing the 
tool clewawards by moans of sleeves fl. 12 
and cyhndcr 42, can be reversed to return 
the assembly to a desired depth, is for 115 
ma^Ie when restarting the bj&tg procesi 
with 0u> object of comu?ctiiui 35 to^a 
previously formed portion. 

WHAT WB CLAIM IS 2 

tubteg around the wan of the drilled bole 
^aitaec^yvnth d of the hofa, the 
^P«wa^g caving lu^rf dm strata and 
ingresa of water. I25 

meAbd of exploratory drfigng 
ecstortslng drilung a hole by baatSaS 
2% n ^ downward^ tough Inearth 
moulding a tubing around the wall of the 



<JriUod hole tUnult*nooti&Iy 
tfownira * 1 l movement of (be < 
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a* with the 

S T^* 1 ^ ^n."** 11 *** rSember 

fV^L** J*" filing tool k expanded 
fal w^r agfW the id oSlded tn Wng^S 
£e*emt »oUtlve movement between aS 

m ««» b ewted between die tfaSkmnrr 
ID exparin*^ member and fee drflfi?a SSuJ 
ci^the ddlHng tool to p^S^ 

X A method .oconcHng to cither claim i 
15 iTl^^W^EsSS 01 *• tubing 

7, A mfitood according to claim 6. In 

"» J?J jotion mono mound tn* WmdS 
35 the drilled bote, the infection xoL h*w 
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body a wetmd inflatable annular Z« 

Jack to central the moftaiantof the^oowrf 
«»ular .taw. wtth remet tolaM^d?*. 

S^KSMi.'- *• ■*& 

E^* 4 ***** «wi po^tTcmcd below*. 
^MMfomer, the aleeve totmer harm* to 

Sfw hi mounted on a e 
which have saals alktab! 
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juasirusMi portion of the body the body 
» the interior of »ZS 



tt portion of t 
i nan dividing 

Into two anno! 



from water. 

11. Anjcthc^oooordhintoanyc^chuntm* 
ocraround cavern. ^ ™ongti an tm- 

lower end and a feed rfrorft f OT 
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21. A machine aocor 
incJedliiaaiirearore 



125 



1,448.304 



pressure In the bottom of a bote being 
drilled end tor continuing the flow o? 
moulding matetud. 
22. A machine according to claim 21 
5 when dependent on dalm 1$ bt which said 
control mevu is adapted to act on reception 
of an Impulse fmm the pnvure sensor such 
that, when the oressure sensed by the sensor 
exceeds a predetermined value, said control 

10 mean* causes the delivery of mud to the drill 
tool and to stop, both the sleeves to Inflate, 
the or each hardener dc5t«ry valve to close, 
the or each delivery valve for the moulding 
material to close at the outlet Dram the or 

15 each static miser once the mixer has been 
drained of hardener, the switching off of the 
or each heating element circuit and a halt to 
the machine'* progress downwards. 
23* A machine according to any of i 

20 20 to 22, 1* which said control mee 



crudes means for automatically setting tn 
motion the in fl a tion of the first sleeve 
deflation of the second sleeve an£ its 
descent under the control of a first end of 
stroke atop In said hydraulic jack* a second 25 
end of stroke stop being connected to means 
for setting In motion Inflation of the second 
sleeve, deflation of the first sleeve and the 
filling of the other annular chamber in said 
hydraulic Jack* 30 

24. A method of exploratory drilling 
substantially as herein described. 

25. A machine for exploratory drilling 
substantially si herein described with 
reference to the a ccomp anying drawing*. 35 

A. A. THORNTON & CO.. 
Northumberland House, 
303—306 High Hotborn, 
lxmdon7W.C4. 
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